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FILTER CARTRIDGE PLATFORM AND 
FILTER CARTRIDGE FOR USE ON THE 

PLATFORM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims bene?t of US. Provisional Appli 
cation No. 60/214,862, ?led on Jun. 28, 2000, Which is 
hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to the ?eld of air 
?lter devices. More particularly, ?lter devices structured for 
coupling With a breathing apparatus, such as a respirator or 
mask or other source of suction, and so as to provide the 
ability to couple one or more ?lter elements to a ?lter 
platform connected to the breathing apparatus, such that the 
?lter elements and platform function together as an inte 
grated ?ltering device. 

2. Description of the Related Art 

When a person is subject to adverse breathing conditions, 
such as in an environment contaminated With airborne 
particles and/or harmful vapors, that person’s safety and 
health Will require some type of device for ?ltering the air 
before it passes into his or her lungs. To achieve this goal, 
requirements for such ?ltering devices have been codi?ed 
(42 C.F.R. §84) by the National Institute of Occupational 
Safety and Health (NIOSH). NIOSH regulations Were 
revised to be made substantially more stringent (in June 
1995, With a grandfather clause for three years, effective 
June 1998), to require that these ?ltering devices demon 
strate increased ef?ciency, a measure of its ability to remove 
contaminants from air as it is draWn (breathed) through the 
?ltering device. 

Historically, improvements in the ef?ciency of a ?ltering 
device have resulted in a concomitant increase in the dif 
ference in air pressure betWeen the environment and the 
interior of the ?ltering device required for draWing air 
through it at a given rate. This pressure differential is 
commonly referred to as pressure drop of the ?ltering 
device. Further, increased efficiency in a ?ltering device also 
typically has led to a reduction in the effective life span of 
the ?ltering device. Consequently, With prior art ?ltering 
devices, greater safety through improved ?lter ef?ciency has 
typically made such devices dif?cult to breathe through and 
of extremely limited life span. As a result, in addition to 
breathing discomforts, users experience frequent periods of 
doWn time as they must either leave the Work area and/or 
stop Working to remove and replace ?ltering devices. 

Accordingly, it has long been a goal of those in the ?eld 
of ?ltering devices to develop a ?ltering device that meets 
the natural and codi?ed safety requirements of users While 
demonstrating a pressure drop that is suf?ciently loW to 
alloW comfortable breathing by the user and, even more 
importantly, While functioning effectively for a greater 
period of time. 

To attain such improvements, inventors have manipulated 
the shapes and siZes of the air ?lters to maximiZe surface 
area in the hope that, With increased area over Which ?ltering 
can be conducted, acceptable ef?ciency can be realiZed 
While at the same time affording the user a loW pressure drop 
and, thus, comfortable breathing. HoWever, ?lters can be 
made only so large before they begin to interfere With a 
user’s vision or mobility. Inventors have also experimented 
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2 
With improved materials in attempted furtherance of the 
same goals. To date, even slight improvements in ef?ciency, 
pressure drop, or life span have been hailed as marked 
improvements in the art. 
One attempt to increase the surface area of the ?lter is 

illustrated in US. Pat. No. 2,130,555 to Malcolm. The 
Malcolm patent shoWs a dust ?lter unit of a generally tubular 
form, but having Within the unit a ?lter having a plurality of 
belloWs-like folds. The belloWs-like folds provide increased 
surface area in the ?lter Without the necessity of increasing 
the diameter of the unit. 
The ?lter unit shoWn by Malcolm has the advantage of 

increasing the surface area of the ?lter medium. HoWever, 
the folds are part of an integrally formed ?lter media. 
Therefore, the design does not permit more or less surface 
area to be used in accordance With particular needs. Further, 
the central aperture of each stage reduces the amount of 
potential surface area of the ?lter material that is actually 
used for ?ltration. 

U.S. Pat. No. 2,227,959 to Cover shoWs a ?lter composed 
of three elements connected to one another. The three 
elements are each structured differently from one another so 
as to be placed at an assigned position in the ?lter. HoWever, 
the device requires specialiZed innermost and outermost 
?lter elements, Which Would require that at least three types 
of ?lter units be kept in stock at all times. Further the 
construction of the ?lter shoWn in Cover, in Which the ?lter 
Walls are tucked into a cavity in a retaining plate, Would be 
someWhat prone to leakage, compared to modern units in 
Which the ?lter Walls are sealingly engaged to one another 
around their periphery, and might not meet the more strin 
gent standards in effect today, such as those promulgated by 
NIOSH. In addition, the central aperture of each stage 
reduces the amount of potential surface area of the ?lter 
material that is actually used for ?ltration. 

U.S. Pat. No. 2,235,624 to SchWartZ shoWs a ?lter unit for 
respirators having a cylindrical ?lter casing of a depth 
suf?cient to hold tWo disk-shaped ?lter pads. The ?lter pad 
Within the casing farthest aWay from the breathing mask is 
formed of tWo circular pads stitched together circumferen 
tially at the edges to form the disk-shaped ?lter pad, and 
having an aperture formed through both circular pads to 
alloW a supporting tube element to pass there through. The 
disk-shaped ?lter pad closest to the mask is formed similarly 
but is only apertured on one side. The supporting tube enters 
the aperture of this innermost pad and comes to an end 
therein Without passing entirely through the innermost pad. 
The ?lter unit taught by SchWartZ has several disadvan 

tages. For one thing, the requirement of rigidity of the outer 
cylindrical ?lter holder Would tend to increase the Weight of 
the mask. Also, the innermost ?lter pad is of a different 
construction than the outermost pad, Which means that, 
similar to the situation in the Cover patent, tWo types of 
replacement ?lter elements must be maintained in stock. 
Further, the central aperture of each stage reduces the 
amount of potential surface area of the ?lter material that is 
actually used for ?ltration. 

U.S. Pat. No. 2,951,551 to West shoWs an air purifying 
cannister that is formed from individual ?ltration units ?tted 
together. Each unit has a male as Well as a female connector 
and a rigid outer Wall. The units may be mated in series ad 
in?nitum to form a composite cannister of desired length. 
Each unit has a tube formed therethrough to alloW for the 
passage of already-?ltered air from one unit to the next. The 
tube is ?tted With a cap on the unit farthest from the mask 
or source of suction to prevent un?ltered air from entering 
the tube. 
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The West ?lter unit, due to the requirement for rigidity, 
Would become very heavy and Would be very uncomfortable 
for the Wearer after prolonged use, especially in comparison 
to the light-Weight simple disk ?lter pad units currently 
preferred for long term use. Further the Weight of the 
cannister, as additional units are added, Would cause a great 
deal of stress to be applied to the air inlet of any mask using 
the ?lter, Which may lead to fatigue of the connection 
materials and eventual breakage. Moreover, the central 
aperture of each stage reduces the amount of potential 
surface area of the ?lter that is actually used for ?ltration. 
A common disadvantage of the types of ?lter units 

described above is the high ratio of non-functioning struc 
tural materials to functioning ?ltration material. As a result 
of this ratio, providing the user With increased ?lter surface 
area Would result in an associated increase in Weight of the 
?lter. Modern ?lter units are expected to be light in Weight, 
to ensure the comfort of the user. 

Aprevalent type of light-Weight ?lter pad currently in use 
is the 3M® P100 Particulate ?lter, Which consists of a single 
light-Weight disk-shaped unit, formed of tWo fabric ?lter 
pads af?xed to one another around the circumference of each 
pad. One of the ?lter pads has a central aperture being 
supported around its periphery by a plastic fastener inte 
grally formed With a bayonet-style female connector, formed 
to enable a locking connection With a counterpart male 
connector at the input or inputs of a breathing mask. 

HoWever, While the 3M® P100 ?lter pad offers the 
advantage of light Weight, due to its construction it can 
function only as a single unit. Further, because the pad is 
soft, installation and removal of the ?lter pad exerts torsional 
and crushing stress on the ?lter material as the user grips and 
tWists the ?lter to engage or disengage the connector that 
mates With the mask. Moreover, the central aperture reduces 
the amount of potential surface area of the ?lter material that 
is actually used for ?ltration. 

All of the ?lters discussed above having apertures 
punched through the ?lter material lose the ?ltration bene?ts 
of the material that has been punched out. As a result, a 
signi?cant amount of the potential usable surface area of 
?lter material is lost. Also, all of the ?lter devices discussed 
above utiliZe a direct connection to the respirator, necessi 
tating a compatibility of ?lter and respirator design. 

Thus, in vieW of the above de?ciencies of the prior art 
devices, the need exists for a ?lter unit that is of very light 
Weight and Which can be mated to a ?lter platform. There 
also is a need for a ?lter unit that utiliZes a greater percentage 
of its surface area for ?ltration. 

There also is a need for a ?lter assembly or device in 
Which each ?lter unit thereof is of identical construction. 
Further, there is a need for a ?lter device structured to permit 
easy installation and removal of individual ?lter units. 
Moreover, there is a need for a ?lter device having an 
indirect connection betWeen the ?lter unit or units and the 
respirator to alloW more ?exibility in ?lter design indepen 
dent of mask design considerations. 

One of the very commonly experienced problems in using 
presently available breath protection equipment, is the dif 
ference in the level of protection experienced from the start 
of a fresh set of ?ltering units, and the level of protection and 
breathing comfort toWards or at the end of the expected life 
cycle (end of life,) of these ?lter units. Most of these ?lters 
and ?lter units do not have an “end of life” indicator. This 
leaves it up to the user to estimate the life remaining in a 
?lter, Which may result in serious breathing discomfort, and 
sometimes a lack of protection. All of this can lead to the 
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4 
Wearer’s exhaustion, injury and damage to his or her health, 
and the resulting loss of productivity. As a result, Wearers of 
these ?lter devices often end up discarding them long before 
the end of the expected life span, thereby increasing the cost 
of protection. 

Another dif?culty faced by users of ?ltration devices is 
the requirement that a monitoring of a change of sequence 
of a particulate and/or gas and vapor ?lter be performed. 

In light of the foregoing, it becomes clear that a ?ltering 
device furthering the seemingly incompatible goal of 
improving ef?ciency, maximiZing the use of available ?lter 
material area, While decreasing pressure drop, increasing the 
effective life span of the ?ltering device, and alloWing for 
change of sequence monitoring of the ?lter, Would represent 
a signi?cant advance over the prior art. 

SUMMARY OF THE INVENTION 

In vieW of the above-mentioned problems of prior art 
devices, and the needs and concerns of users of ?ltration 
devices, it is an object of the present invention to provide a 
?ltering device that demonstrates improved ef?ciency, maxi 
miZing the use of available ?lter material area, While exhib 
iting reduced pressure drop, an extended usable life span, 
and ideally a ?lter unit structured to cooperate With a ?lter 
platform, the ?lter unit or units together With the platform 
forming the ?lter device to be mated to the respirator. 

It is another object of the invention to provide a ?lter unit 
that utiliZes 100 percent of the ?lter material for ?ltering, 
Without providing an aperture in the ?ltration material itself. 

It is another object of the invention to provide a ?lter 
platform that can interface the ?lter units With the respirator 
and alloW for the installation of end of life probes therein, 
obviating the need for customiZing the respirator to provide 
such functionality, as Well as alloW for more ?exibility in 
?lter unit design due to the presence of the intermediate 
structure of the ?lter platform. 

It is another object of the present invention to provide 
each individual Wearer the ability to design ?t the total ?lter 
device to his oWn comfort level, and at the same time 
maintain breathing comfort throughout his Work period. 

It is another object of the present invention to make it 
possible to keep very loW levels of inventory of ?lters and 
?lter devices, While providing adequate supply at the same 
time, by providing identical, interchangeable, and combin 
able ?ltration units. 

In accordance With one aspect of the present invention, 
there is provided a ?lter platform for alloWing attachment of 
an air ?lter unit thereto. The ?lter platform comprises: a 
substantially holloW outer housing, the housing forming a 
chamber Within the platform, the housing having a ?rst 
opening at one end for engaging the platform With a respi 
rator so as to alloW air to How betWeen the chamber and the 
respirator, and a second opening for engaging the platform 
With the air ?lter unit so as to alloW ?ltered air to How into 
the chamber; a respirator connection member located in 
association With the ?rst opening, the respirator connection 
member being structured to sealingly engage the ?rst open 
ing to an input of the respirator; and a ?lter connection 
member located in association With the second opening, the 
?lter connection member being structured to sealingly 
engage the second opening With the ?lter unit. 

In accordance With another aspect of the present 
invention, there is provided a ?lter unit comprising: a 
substantially holloW ?lter pad having ?rst and second Walls 
made of ?lter material, and an annular edge member spacing 
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apart the ?rst and second Walls, each of the ?rst and second 
Walls being sealingly engaged to the annular edge member, 
the annular edge member having an opening for allowing 
?ltered air to pass out of the ?lter unit, the annular edge 
member eXtending around part or all of the periphery of the 
?lter pad, and a connection member located in association 
With the opening, for connecting the ?lter unit to a source of 
suction. 

In accordance With yet another aspect of the present 
invention, there is provided a ?lter unit for ?ltering air to be 
fed to a respirator through a ?lter platform comprising an 
outer housing. The housing forms a chamber Within the ?lter 
platform, and has a ?rst opening at one end of the housing 
for engaging the platform With a respirator so as to alloW air 
to How betWeen the chamber and the respirator, and a second 
opening for engaging the platform With the air ?lter unit so 
as to alloW ?ltered air to How into the chamber. A respirator 
connection member is located in association With the ?rst 
opening, the respirator connection member being structured 
to sealingly engage the ?rst opening to an input of the 
respirator. A ?lter connection member is located in associa 
tion With the second opening, the ?lter connection member 
being structured to sealingly engage the second opening 
With the ?lter unit. The ?lter unit comprises: a substantially 
holloW ?lter pad having ?rst and second Walls made of ?lter 
material, and an annular edge member spacing apart the ?rst 
and second Walls, each of the ?rst and second Walls being 
sealingly engaged to the annular edge member, the annular 
edge member having an opening for engaging the ?lter unit 
With the second opening of the ?lter platform; and a platform 
connection member located in association With the opening 
for engaging, the platform connection member being struc 
tured to sealingly engage the ?lter unit With the ?lter 
connection member of the platform. 

In accordance With still another aspect of the present 
invention, there is provided a ?lter device comprising: (a) 
?lter unit comprising: a substantially holloW ?lter pad 
having ?rst and second Walls made of ?lter material, and an 
annular edge member spacing apart the ?rst and second 
Walls, each of the ?rst and second Walls being sealingly 
engaged to the annular edge member, the annular edge 
member having an opening for alloWing ?ltered air to pass 
out of the ?lter unit, and a platform connection member 
located in association With the opening for alloWing ?ltered 
air to pass; and (b) a ?lter platform comprising: a substan 
tially holloW outer housing, the housing forming a chamber 
Within the platform, the housing having a ?rst opening at one 
end of the housing for engaging the platform With a respi 
rator so as to alloW air to How betWeen the chamber and the 
respirator, and a second opening for engaging the platform 
With the air ?lter unit so as to alloW ?ltered air to How into 
the chamber; a respirator connection member located in 
association With the ?rst opening, the respirator connection 
member being structured to sealingly engage the ?rst open 
ing to an input of the respirator; and a ?lter connection 
member located in association With the second opening, the 
?lter connection member being structured to sealingly 
engage the second opening With the ?lter unit. 

In accordance With another aspect of the present 
invention, there is provided a ?lter unit comprising: a 
substantially holloW ?lter pad having ?rst and second Walls 
made of ?lter material and an annular edge member spacing 
apart the ?rst and second Walls, each of the ?rst and second 
Walls being sealingly engaged either to each other or to the 
annular edge member fully or partially, the annular edge 
member having an opening and means for connecting the 
?lter unit to a respirator or source of suction, With or Without 
additional or intermediary connecting structure. 
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Additional objects and advantages of the present inven 

tion Will become clear in vieW of the detailed description and 
the accompanying diagrams. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A—1D constitute a solid model vieW, a top vieW, 
a side vieW and a front vieW, respectively of a respirator 
mask adaptor platform in accordance With a preferred 
embodiment of the present invention; 

FIGS. 2A—2E constitute a solid model vieW, a bottom 
vieW, a right side vieW, a front vieW and a left side vieW, 
respectively, of a ?lter respirator cartridge of a preferred 
embodiment of the present invention; 

FIGS. 3A—3D constitute a solid model vieW, a top vieW, 
a side vieW and a front vieW, respectively of a respirator 
mask adaptor platform in accordance With another preferred 
embodiment of the present invention; 

FIGS. 4A—4E constitute a solid model vieW, a bottom 
vieW, a right side vieW, a front vieW and a left side vieW, 
respectively, of a ?lter respirator cartridge of another pre 
ferred embodiment of the present invention; 

FIGS. 5A—5D constitute a solid model vieW, a bottom 
vieW, a side vieW and a front vieW, respectively, of a multiple 
?lter respirator cartridge of a preferred embodiment of the 
present invention; 

FIGS. 6A and 6B constitute a solid model vieW and a side 
vieW, respectively, of a ?lter device in accordance With the 
?rst embodiment of the present invention, combining the 
?lter cartridges shoWn in FIGS. 2A—2E With the platform 
shoWn in FIGS. 1A—1D; 

FIGS. 7A and 7B constitute a solid model vieW and a side 
vieW, respectively, of a ?lter device in accordance With the 
second embodiment of the present invention, combining the 
?lter cartridge shoWn in FIGS. 4A—4E With the platform 
shoWn in FIGS. 3A—3D; 

FIGS. 8A and 8B constitute a solid model vieW and a side 
vieW, respectively, of a ?lter device in accordance With the 
second embodiment of the present invention, combining the 
?lter cartridge shoWn in FIGS. 5A—5D With the platform 
shoWn in FIGS. 3A—3D; 

FIGS. 9A—9J shoW a ?lter platform and ?lter cartridges, 
separately and together and in combination With a respirator 
mask, in accordance With a third embodiment of the present 
invention; 

FIGS. 10A—10D shoW a ?lter and ?lter cartridges in 
accordance With a fourth embodiment of the present inven 
tion; and 

FIGS. 11 and 12 illustrate a ?lter device in accordance 
With a ?fth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention for a ?lter 
unit, ?lter platform and ?lter device formed by the ?lter unit 
and ?lter platform Will noW be described With reference to 
the accompanying draWings. 
The air ?ltration device of the present invention is 

designed to be coupled to a respirator mask and generally 
comprises a ?lter adapter platform coupled With one or more 
?lter respirator cartridges or units. The ?lter device of the 
present invention employs advantageous structure Which 
alloWs for ?lter units, in the form of cartridges, to have the 
?lter material at both lateral sides of the ?lter unit com 
pletely unencumbered by an inhalation port or a connection 
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device. By eliminating such elements, the full area of the 
?lter material can be utilized for ?ltering, thus increasing 
air?ow and reducing pressure drop. The advantageous 
design of the ?lter unit includes an annular edge member 
formed around the periphery of the ?lter unit. The edge 
member is an annular strip, preferably of rigid or semi-rigid 
material, to Which the peripheral edges of each lateral Wall 
of the ?lter are sealingly attached. The edge member main 
tains the space betWeen the ?lter Walls and provides struc 
ture for placement of an aperture for passage of ?ltered air 
to a stage of the ?ltration device closer to the respirator, that 
is, the source of suction. In the preferred embodiment to be 
described in more detail beloW, this closer stage is the ?lter 
platform of the present invention. 

Another advantageous feature of the ?ltration device of 
the present invention is the provision of the ?lter platform 
itself betWeen the ?lter unit or units and the respirator. As 
Will be developed, the structure of the ?lter platform alloWs 
for placement of test probes as Well as the introduction of 
materials to be inhaled by the user during use of the 
respirator. The ?lter platform, by its presence, alloWs for 
?lter units to be designed With less concern for connector 
compatibility With the respirator mask. Thus, by providing 
an appropriate platform, ?lter units of one manufacturer may 
be able to be used With a respirator of a second 
manufacturer, even Where such ?lters are typically not 
compatible With such respirators. 

FIGS. 1A—1D shoW a respirator mask adapter platform 
that forms a part of the ?lter device according to a ?rst 
embodiment of the present invention. As shoWn in FIG. 1A, 
the platform 10 includes a substantially holloW housing 100 
preferably constructed of a strong, lightWeight material such 
as plastic or aluminum. The platform has ?lter receiving 
openings 102 on an upper ?at surface of the platform 10. 
Surrounding the ?lter receiving openings 102 are tapered 
?lter connection members 104. The tapered connection 
members 104 are structured to mate With corresponding 
connectors on the ?lter cartridges to be discussed beloW to 
sealingly engage the ?lter cartridges, by means of sliding, 
With the platform 10. Mask connection member 106 is 
structured to mate With a corresponding member on a 

respirator (not shoWn) to sealingly engage the platform With 
the respirator. 

The mask connection member 106 is shoWn in the ?gure 
as a bayonet style connector. HoWever, both the ?lter 
connection member 104 and the mask connection member 
106 may be of any connector type that alloWs for a secure 
seal, such as, for eXample, snap-on, press ?t, push and tWist, 
or the like. Chamber 108 is formed by the housing 100 and 
in use holds a residual volume of ?ltered air. 

FIGS. 1B through 1D shoW the platform 10 from several 
different angles, With like reference numerals referencing 
like components. Probe port 112, visible in the side vieW of 
FIG. 1C, alloWs for the secure placement of a probe, such as 
an end of life probe or introduction of atomiZed medication, 
such as for asthma sufferers, into the platform, and eventu 
ally into the respirator. Port cover plate 113 is attached to the 
housing 100 so as to enable it to sWing doWn to cover the 
port 112 When the port 112 is not in use. Of course, as Will 
be appreciated, multiple ports and corresponding cover 
plates may be provided. The ports can be used to introduce 
a sensor to sense an increase in gas or vapor fumes as Well 

as particles. The ports can also be used in conjunction With 
an emergency oxygen or compressed air support system. 

Preferably, the sensing mechanism attached at the port or 
ports are sealed and locked in place by any knoWn 
technique, such as snap-?t, press ?t, push-and-tWist, and the 
like. 
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FIGS. 2A—2E shoW an individual ?lter cartridge in accor 

dance With the ?rst embodiment of the present invention. As 
shoWn in FIG. 2A, the ?lter cartridge 20 comprises ?lter disk 
204, Which is made of a ?lter material and Which is 
substantially holloW. The disk 204 is apertured at the bottom 
of annular edge portion 203 and integrally engaged at that 
point along the edge portion 203 to connection member 202. 
The connection member 202 is structured to mate With 
tapered connection members 104 of the platform to sealingly 
engage the ?lter cartridge 20 to the platform 10 to form a 
?lter device of the present invention. FIGS. 2B through 2E 
are bottom, right side, front and left side vieWs, respectively, 
of the ?lter cartridge 20. 

In a second embodiment of the ?lter platform of the 
present invention, the platform is provided With only one 
?lter aperture. HoWever, as Will be seen, ?lter cartridges of 
single and dual nature Will be illustrated, alloWing, in the 
preferred embodiments, for a ?lter device having one or tWo 
?lter disks. Of course, the invention is not limited to tWo 
?lter disks and may include multiple disks, as Will be 
understood after reading the speci?cation. 

FIGS. 3A through 3D shoW a ?lter platform 30 according 
to the second embodiment. As shoWn in FIG. 3A, the 
platform 30 includes a substantially holloW housing 300 
preferably constructed of a strong, lightWeight material such 
as plastic or aluminum. The platform has ?lter receiving 
opening 302 on an upper ?at surface of the platform 30. 
Surrounding the ?lter receiving opening 302 is tapered ?lter 
connection member 304. The tapered connection member 
304 is structured to mate With corresponding connector on 
the single or dual ?lter cartridges to be discussed beloW to 
sealingly engage the ?lter cartridge, by means of sliding, 
With the platform 30. Mask connection member 306 is 
structured to mate With a corresponding member on a 

respirator (not shoWn) to sealingly engage the platform With 
the respirator. The mask connection member 306 is shoWn in 
the ?gure as a bayonet style connector. HoWever, as in the 
?rst embodiment, both the ?lter and mask connection mem 
bers may be of any type that alloWs for a secure seal. 
Chamber 308 is formed by the housing 300 and in use holds 
a residual volume of ?ltered air. 

FIGS. 3B through 3D shoW the platform 30 from several 
different angles, With like reference numerals referencing 
like components. FIG. 3C shoWs butter?y valve 310 Which 
blocks the entry of air into the platform When no ?lter 
cartridge is attached, such as When the cartridge is being 
changed. While not shoWn in conjunction With the ?rst 
embodiment described above, the butter?y valve may also 
be used in that embodiment. The sWivel aXle of the butter?y 
valve 310 may protrude out of the housing to alloW the user 
to tWist the valve into the open and closed positions, as 
desired. The butter?y valve 310 is mounted at the air entry 
internal side of the platform’s ?lter connection member 304. 
When activated in the open position, the butter?y portion of 
the valve Will eXtend above the level of the connection 
member 304, preventing the ?lter cartridge from being 
removed. Only When the butter?y valve is in the closed and 
sealed position can a ?lter be removed, protecting the user 
from inhaling contaminated air. Probe port 312 and port 
cover plate 313 function the same Way in the second 
embodiment as in the ?rst and the description Will not be 
repeated here. 

FIGS. 4A—4E shoW an individual ?lter cartridge 40 in 
accordance With the second embodiment of the present 
invention. As shoWn in FIG. 4A, the ?lter cartridge 40 
comprises ?lter disk 404, Which is made of a ?lter material 
and Which is substantially holloW. The disk 404 is apertured 








